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Restoring scraped surfaces of shaft and bearing in interference fit joints by hard
chromium plating
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ARTICLE INFORMATION ABSTRACT

Original Research Paper Interference fitting is widely used in the industry for connecting shafts and bushes. These types of joints
Received 07 June 2016 are widely used as support of bearing machine parts. Rrepeated disassembling of shaft and bush
Accepted 04 August 2016 interference fit, performed to repair and maintenance of machine parts, may cause serious damage to

Available Online 11 September 2016 surface of joint parts depending on the roughness and surface quality of the contact surface of joint

parts. Bushes are usually expendable parts, but the shaft parts are long integrated and complex parts

mﬁﬂs{;ﬁem joint whic_h support (_)ther components of a machine. So providing a way to repair the sh_aft surface can be
Finite element analysis considered crucial and leads to restoration of damaged shaft and reduced costs. In this study, the effect
Extraction strength of interference surface roughness on strength, friction coefficient of the contact surface and surface
Hard chromium plating damage of interference fit joints during the disassembling procedure have been investigated. Finite

element and experimental analysis were performed to estimate friction coefficient in contact surface of
joint parts. Also, magnified pictures of contact surfaces were applied to evaluate the extent of damage in
contact surface after disassembling of joints parts. Hard chromium plating was proposed to repair the
shaft surface and the effect of hard chromium plating on strength of shaft and bush joints was measured
experimentally. The results confirm successful use of hard chrome plating in repairing the shaft surface
so that the strength of restored shaft joints was equal and in some instances even more than the initial
joints.
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Fig. 1 Dimension and geometry of shaft part
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Table 1 Chemical composition of the shaft
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Ti% Cu% Al% Mo% Ni% S% P%

Cro% Mno% Si% C% Fe % bS5

0.006  0.054 0.02 0.21 0.08 0.007 0.012

1.02 089 027 0.38 al ST Ol 5 ao s

Table 2 Chemical composition of the bush
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Co% Cu% Al% Mo% Ni% S% P%

Cro% Mno% Si% C% Fe % oS s

0 0.1 0.01 0 0.02 <0.003 0.013

153 045 031 0.94 al ST Ol 5 ao s
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Table 3 Measured mechanical properties of shaft and bush materials
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Fig. 2 Dimension measurement of the bush by Coordinate
Measurement Machine (CMM)
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Fig. 3 Extracted point cloud images by optic camera

355 o5l s 5ot Sl Ll il Jone 3 S

9 o lesis 16 0,95 1395 )3T (P30 Sulse e


https://dorl.net/dor/20.1001.1.10275940.1395.16.9.39.8
https://mme.modares.ac.ir/article-15-8062-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-04-04 ]

[ DOR: 20.1001.1.10275940.1395.16.9.39.8 ]

owlis o9l 9 A pes )

kw09 35 ST )l o slaimwl by GBLL 9 iy ABISS JUaS] (g 35 Tobow L

oy San 016 (65 b anksd g0 (sly 2l il plSniad Jlogas "5 JS5"
1y ek ol sl gl plSontad Jaio Lo ogas ) oo oo i |,
los S yiguishS 37 sga> 0

0.25 (5,5 b olaksd gl il plSnial Jlogas "6 JSE" cprizan
Slabsd gl Coles ;0 ams e Lid (pgslS 44 sgum o | pieg Sie
38 sgux iy ankad g0 sl gzl Sl il lade cad (5,I0]
93,5 S (isisheS A2 5 (iseishS

pae (o) S0T gl b lakad ay bogsye jloges yg0 0 daxgi bl aiSS
6y sl lalss oyl il S Joges o et Al e
"9y L;Lmjlé}a.j S9) 2 C‘;.?'d...;l Pls.z‘;..ﬂ 6559 J;m ‘La)bs,o.i CA...JI)
2 @lrlr gy gl ol 0 e alall es e plis ) bl
aalss Jlail zl,5ul sllouul sams las (e 0 Cad &S > glal
Coms GiBu i 285 0,8 (60T 6lylo mbans b laksd 550 j0 w04
sl ool 1, gl il Sl 5 o eais il o Jagad s

ne

Forca (kN)
g s =z &
AY
\
1
1
1
I
ra
I’

2

Ll

o 3 pL] 15 20 sl 30
Displacementfmm)
Fig. 5 Experimental extraction force for two joints with Ra=0.16
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Fig. 7 Experimental extraction force for two joints of the plated shafts.
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Fig. 4 Extraction process with a fixture and universal machine test. (a)
Universal testing machine. (b) Designed fixture for extraction of
assembled part. (c) Assembled part and designed fixture on universal
testing machine during extraction
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Fig. 8 Radial stress (Pa) on interference surfaces of the perfect shaft
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Fig. 9 Radial stress (MPa) on interference surfaces of the shaft with
form defects
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Fig. 13 Contact surface of decoupled shaft with Ra=0.25
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